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A security trading consolidation system where each customer uses a single trader terminal (101) to view, and analyze security market 
information from and to conduct security transactions with two or more ECNs, or other comparable ATSs, alone or in combination with 
one or more electronic exchanges. A consolidating computer system (100) supplies the market information and processes the transactions. 
The consolidating computer system (100) aggregates order book information from each participating ECN order book computer including 
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into the display. The combined information is displayed to a customer by security and by bids and offers, and then sorted by price, volume, 
and other available attributes as desired by the customer. 
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A SECURITIES TRADING SYSTEM FOR CONSOLIDATION OF 
TRADING ON MULTIPLE ECNS AND ELECTRONIC EXCHANGES 

FIELD OF THE INVENTION 

The present invention generally relates to computer systems for trading and analyzing 

5 selected securities, and more particularly, software that aggregates and integrates securities trading 
information and order placement from various alternative trading systems ("ATS"), such as 
electronic communication networks ("ECN"), with NASDAQ or other electronic exchanges. 

BACKGROUND OF THE INVENTION 

There are currently three primary types of computer accessible trading systems for securities 
10 such as stocks, bonds, commodities and derivatives. The first is the conventional stock exchange 
system exemplified by the New York Stock Exchange and New York Mercantile Exchange. On such 
exchanges the market is made for each security by a single registered stock dealer, such as a 
registered stock specialist, who has a seat on the exchange. In addition to face-to-face and telephone 
communication to the dealers/specialists on the floor, computers are used to send orders to the 
15 dealers/specialists on the exchange floor. Information as to the buy and sell prices (bid/offer prices, 
respectively) are supplied by the dealer/specialist to the exchange and brokers through the 
dealer/specialist's trading computer terminal. Electronic orders are matched by the dealer/specialist 
maintaining an orderly market Upon matching an order the dealer/specialist confirms the execution 
with the tradin g terminal and a central computer which stores transaction data. 
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The second system is electronic exchanges which utilize electronic access of dealer posted 
market prices without a negotiating specialist or floor based exchange. The largest of these is 
NASDAQ. It is a totally computer-based market where each member dealer can make its own 
market in the stocks traded on the exchange through a computer network. Dealers trading a 
significant number of shares in a stock in their own name and profiting from the spread ( i.e., the 
difference between the price which they purchase shares and the price for which they sell them) are 
called market makers. Market makers are most often, but not always, large financial institutions. 
There are usually a number of market makers in a stock, each bidding and offering stock for 
themselves or their customer. 

* 

The best bid to buy by any market maker and the best offer to sell by any market maker for 
a security is called the security's "inside market." NASDAQ supplies trading data to the participants 
via a computer network at three different service levels, known as Level I. Level II and Level III. 
Level I, inter alia, allows real-time access to the following data: (1) Inside market quotes (highest 
bid and lowest offer) for listed securities, (2) individual market maker quotations, as well as inside 
quotes for OTC Bulletin Board listed securities, (3) trade price and volume data. Level II 
additionally provides, among other things, real-time price quotations for each Market Maker and the 
inside price for each ATS in its computer network. Level III is a service limited to member dealers, 
allowing them to provide NASDAQ with their best bid and offer for securities in which they make 
markets, and receive incoming orders. There are various systems for displaying Level II and III data, 
such as disclosed in U.S. Patent No. 5,297,032 to Trojan et aL issued March 22, 1994. 

Electronic exchanges may place, match, record and confirm transactions through their 
computer network. If a market order is placed through, for example NASDAQ without any 
restrictions, the NASDAQ computers make the actual match between an offer price and the bid price 
and thus will select the parties for the transaction. However a broker may indicate a preference to 
buy from or sell to a particular market maker. 

Historically, market makers have solely determined the prices for securities on electronic 
exchanges such as NASDAQ. Non-members must place their orders and their customers' orders 
with a member dealer who receives a placement fee. Similar to other securities exchanges, electronic 
exchanges, such as NASDAQ, receive a fee for each such transaction. 

The third trading system is alternative trading systems ("ATS") which provide ATS members 
and electronic exchange users, such as NASDAQ users, an electronic network by which they may 
display and execute their orders independent of a market maker or specialist. By doing so. members 
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avoid conventional fees while enjoying more current and complete market information. ATSs are 
presently regulated under SEC Rule 17(a)(3) and 17(a)(4) as they apply to broker/dealer internal 
trading systems. Currently the most popular ATSs are ECNs. There are currently eight ECNs, 
including Instinet, Strike, and Island, with others under development and expected shortly. Given 
the recent surge in public electronic investment trading, demand for ATS access and the resulting 
traffic has increased sharply. 

Each member of an ECN has a trading terminal that is connected with the ECN's central 
order book computer. Members display their bids and offers and conduct transactions through the 
resulting network. The ECN's order book computer keeps track of bid/offer information including 
price, volume, and execution for each open and closed transaction as supplied to it in real time by 
its members. The order book computer also records which computer, and thus, which member 
posted each bid or offer. Once a bid is hit or an offer is taken through the central order book 
computer, the central order book and members' trading terminals are so updated and the accepted 
bids and offers are no longer displayed. 

ECNs were originally developed for their members to trade amongst themselves. Thus, each 
ECN developed its own terminals and protocols. The ECN receives a fee, normally based on 
transaction volume, for each transaction. 

In a conventional stock exchange or an electronic exchange, buyers and sellers are subjected 
to intermediaries in the transaction, i.e., respectively the specialist or the market maker dealing in 
a particular security. However, in an ECN, each bid and offer is a discrete and anonymous order, 
fully viewable by and accessible to all its members. Accordingly a broker/dealer member or for that 
matter, simply a member, may have a number of bids and offers at different prices, posted on an 
ECN's central order book. There are no specialist or dealer intermediaries for these orders, thus 
removing third party delays and fees typically associated with traditional exchanges and electronic 
exchanges. The member controls through its trading computer all aspects of trading securities 
including order entry, price, volume, duration and cancellation. The member may, at its discretion, 
select desirable transactions from all open orders available as displayed from the ECN's central order 
book. The member may choose from the inside market for the security or at a worse price outside 
of the inside market. Such freedom is highly desirable. For example, it may be a wise strategy to 
buy securities at a price equal to or higher than the best offer in order to obtain more shares than the 
inside offer is displaying. This strategy also recognizes that the inside market is moving quickly and 
may not be available when trying to take the best offer. 

- 3 - 
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Given the closed nature of individual ECNs, there are substantial fluctuations between the 
prices being offered within each ECN and between ECNs. In an attempt to solve the problem, 
SEC's Limit Order Rule requires each conforming ECN to display its inside market on electronic 
exchanges such as NASDAQ. The inside market data is displayed and accessed by users of the 
electronic exchange network. Such an ECN is a conforming ECN integrated with the exchange. 
An ECN will not receive NASDAQ quotes, but ECN members may receive this data if they are 
broker dealers- 
Integrating ECNs and their inside market data with electronic exchanges only solves part of 
the existing market's fragmentation. A non-member of an integrated ECN only has access to the 
ECN's inside prices and may only execute upon them. Without membership in an ECN, /. e., a direct 
connection to the ECN, a user of an electronic exchange must use the electronic exchange as an 
intermediary to observe fluctuation in the ECN's inside market. Having to use an intermediary to 
an ECN will result in data transmission delays compared to members of the ECN who have direct 
access to the ECN's network. Finally when a trade is made by an ECN member through NASDAQ 
or a similar electronic exchange or by an electronic exchange user through the ECN, he/she usually 
pays two fees, one to the ECN and one to the electronic exchange. 

SUMMARY OF THE PRESENT INVENTION 

It is an object of the present invention to provide a system for integrating, organizing and 
displaying securities market information from several ECNs and electronic exchanges in real time. 

It is another object of the present invention to provide a means to translate the computer 
protocol of each ECN and electronic exchanges to a common protocol. 

It is also an object of the present invention to provide on screen a real time display of the 
individual bids and offers from each member of the participating ECNs and market makers of the 
electronic exchanges organized by security and by offer or by bid. The order information is then 
sorted first by price, and then by time of placement, volume, or other attributes. 

It is further an object of the present invention to allow the aggregated bid and offer 
information to be filtered through specification of configuration parameters such as minimum order 
size and minimum price granularity. 

It is another object of the present invention to provide a system by which this aggregated data 
can be transmitted to the customer either through direct lines, the Internet or via any other form of 
network for display and execution. 
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It is also an object of the present invention to provide a trading system where a single 
application on a single computer terminal can place orders to any of the participating ECNs and 
electronic exchanges. 

It is an additional object of the present invention to allow a customer of the present system 
5 to take advantage of all the special order-entry features of each ECN and the electronic exchanges, 
such as the ability to place hidden limit orders, or specify minimum execution quantities. 

It is further an object of the invention to analyze the data from the various ECNs and the 
electronic exchanges to calculate real-time metrics and determine the occurrence of certain types of 
market events. 

10 It is yet again an object of this invention to limit the information supplied from the ECNs to 

a customer of the present invention to only those ECNs and electronic exchanges where the customer 
is an ECN member or electronic exchange user. 

It is still another object of the invention to use the above-mentioned analytical capabilities 
to aid a customer of the present invention to make various market decisions, such as when and where 

15 to place orders. 

These and other objects are achieved in the present invention consisting of a securities trading 
consolidation system. In this system, each customer uses a single application on a single trader 
terminal to view, and analyze security market information from and to conduct security transactions 
with two or more ECNs, or other comparable ATSs, alone or in combination with one or more 

20 electronic exchanges. A consolidating computer system ("CCS") supplies the market information 
and processes the transactions in the present system. 

The trading terminals, each participating ECN order book computer, each participating 
electronic exchange, and the CCS form a computer network. The ECNs' order book computers, the 
electronic exchanges' servers and the CCS may, in actuality, each be complex systems consisting 

25 of a number of computers and networks. The CCS aggregates order book information from each 
participating ECN order book computer including security, order identification, and bid/offer price 
information. Bid and ask prices for participating electronic exchanges may be integrated into the 
display. The combined information is displayed to customers for the selected security separately for 
bids and offers, and sorted by price, volume and other available attributes as desired by the customer. 

30 The CCS forwards io each trading terminal information from only those ECNs and electronic 

exchanges, that the customer is an ECN member or electronic exchange user and thus entitled to 
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receive. The rights to the information may be based on the customer's arrangement or membership 
in an ECN or with an electronic exchange. Thus a customer may only be able to receive information 
from a subset of ECN's and electronic exchanges to which the CCS is connected. 

Once the information from a number of ECNs and electronic exchanges are combined in the 
CCS, either the CCS, the trading terminal, or both can be used to calculate real time metrics. The 
real time metrics, such as volume trends, price trends, and various on demand calculations, can aid 
the trader in making decisions. The CCS can also determine the occurrence of market events in 
which its customers may be interested, such as a new high bid for the day or a locked market where 
the best bid is equal to the best offer. 

The trading terminal both displays the market information provided to it by the CCS and 
allows the customer to place bid and/or offer orders and route them through the CCS to any ECN 
or electronic exchange for which the customer is permissioned. These orders will be incorporated 
in the market data distributed by the CCS. The trading terminal can also execute buy or sell 
transactions against listed bids and offers, and by using the CCS place the order using the correct 
protocol for the relevant ECN or electronic exchange. 

While the above discussion was in terms of ECNs, it applies here and throughout not only 
to ECNs but ATSs which generates the equivalent of order books or equivalent information. 
Equally, while there are a number of electronic exchanges, we will use NASDAQ as an example 
throughout this document. The term trader and customer are used throughout to designate any 
potential user of the present invention including traders, brokers and managers. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 
Fig. 2 
Fig. 3 
Fig, 4 



is a diagrammatic chart of the prior art; 

is a diagrammatic chart of the present invention; 

is a diagrammatic presentation of the CCS; 

is a representation of a typical market data screen of the present invention 
showing only NASDAQ Level II data; 

is a representation of a typical market data screen in accordance with the present 
invention; 

is a flow diagram showing the integrating and updating of data to form the 
consolidated CCS order book; 

is a flow diagram showing execution of a transaction for the present invention; 



Fig. 5 



Fig. 6 



Fig. 7 
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Fig. 8 
Fig. 9 



is a representation of a typical buy order entry screen of the present invention; and 
is a representation of a typical sell order entry screen of the present invention. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 1 shows, how before the present invention, trader 1 0 used several ECNs and NASDAQ 
to do his/her trading. In the example, trader 1 0 is a member of two ECNs, ECN 1 50 and ECN2 5 1 , 
and one electronic exchange, NASDAQ 52. Accordingly, for trader 10 to use all three systems, 
he/she must use three terminals or separate applications on terminal(s) and may have to use up to 
three protocols in doing so. The trader 10 communicates with ECN1 through trading terminal 11, 
with ECN2 through trading terminal 12, and with NASDAQ through trading terminal 13. Trading 
terminals 1 1 is connected to ECN 1 's order book server 1 4 ; trading terminal 1 2 is connected to ECN2*s 
order book servers 15 and the NASDAQ terminal 13 is connected to the NASDAQ server 16. In 
turn, ECN 1 * s order book server 1 4 is connected to the trading terminals of its other members 1 7 and 
1 8 and ECN2's order book server 1 5 is connected to its other member's trading terminals 1 9 and 20. 

As noted above, NASDAQ functions differently. NASDAQ has market makers and users. 
Market makers are responsible for maintaining the market in particular securities. Market makers 
post their best bid and offer from their proprietary and customer orders for each security in which 
they make a market to NASDAQ. Market makers accept orders from users and other market makers, 
and can execute orders with other market makers and ECNs. When executing with a market maker, 
users may only buy stock at the market makers' displayed offer price and sell stock at the market 
makers' bid price, i.e.. take the offer or hit the bid. 

ECN 1 50 is a closed network that does not interact with other ECNs or NASDAQ. ECN1 's 
order book server interacts with each of its trading terminals 11,17 and 1 8 in the same manner. The 
ECN1 order book server 14 exchanges orders, executions and conformations with its trading 
terminals 11,1 7& 1 8 and based on this information supplies market data to each of its trading 
terminals 1 1 , 1 7& 1 8. In other words, each of its trading terminals 1 1 , 1 7& 1 8 supplies its orders to 
the ECN1 order book server 14. ECNTs order book server 14 aggregates this information to 
construct ECNl's order book, which is in turn, supplied to each of its trading terminals 1 1,1 7& 18 

ECN2 51 similarly interacts with its trading terminals 12, 19 and 20. However, ECN2 51 
is a SEC conforming ECN that is integrated with NASDAQ. ECN2 5 1 delivers its best bid and offer 
for each security traded on it to NASDAQ to be displayed by NASDAQ in combination with the best 
bid and offer from other conforming ECNs and market makers. ECN2 5 1 and its members posting 
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its best bid or offer must accept hits from users of NASDAQ 52 corresponding to ECN2 51 posted 
best bid and offer. Depending on whether it is able to execute those orders (i.e. if the best bid or 
offer is still available), ECN2-51 will send confirmations or rejections to NASDAQ 52. 
NASDAQ 52 does not receive ECN2 , s full order book, only the best bid and offer for each security. 
5 On the other hand, a conforming ECN that is integrated with NASDAQ 52 does not receive pricing 
information from NASDAQ 52 and thus can not make NASDAQ market data available to its 
members. However, an individual member of an ECN may, if entitled as a broker/dealer or 
otherwise, separately purchase a feed from NASDAQ. 

Trader 1 0 is not a member of ECN3 53 consisting only of order book server 27 and trading 
10 terminals 23 and 24. ECN3 53 is a conforming ECN integrated with NASDAQ 52, thus trader 10 
will only be able to view information about ECN3 53 on trading terminal 13 and this information 
will only be the best bid and offer for a security from ECN3 53. 

Finally, trader 10 is not a member of ECN4 54 consisting only of order book server 28 and 
trading terminals 25 and 26. ECN4 54 is not a conforming ECN that is integrated with NASDAQ. 
15 Thus the trader 1 0 does not have access to an ECN4 trading terminal and there can be no interaction 
between ECN4's trading terminals 25 and 26 and ECN 1 , ECN2 or ECN3's trading terminals 1 7-24. 

As can be seen from Fig. 1 , in the prior art system, trader 1 0 must either use separate 
terminals 11,12 and 13 or separate applications on one or more terminals to compare share prices 
and to make his/her bids/offers. The trader 1 0 may split a large order into bids or offers between two 
20 or more terminals or applications. The terminals 11,12 and 1 3 may have to use different protocols 
to access market data, place bids and offers and execute transactions. In some real sense, this 
destroys the ability to trade in real-time due to the natural delays associated with collecting 
information from a number of terminals, using a number of different protocols and responding on 
one or more on such terminals. Such separate systems and terminals not only make it difficult to see 
25 pricing data; it makes it difficult to see movements and perform analytics against the data to aid in 
trading decisions. 

As seen in Fig. 2, the present invention eliminates the need for a separate terminal or 
application for each ECN and electronic exchange by use of CCS 1 00. The CCS performs a number 
of interrelated functions that may be carried out on one computer or a network of computers. In 
30 Fig.2, the inter-relationships between the ECN ? s and the NASDAQ are the same as that of Fig. 1 . 
However, rather than there being a number of individual terminals 1 1,12 and 13 or applications, the 
CCS 100 collects orders from each ECN, (ECN1 50 and ECN2 51)and electronic exchanges 
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(NASDAQ 52), distributes a composite order book to the customers according to each customer's 
memberships in the ECNs and rights to use an electronic exchange. Thus customer 10 may only 
receive a subset of the complete order book compiled by the CCS 100 corresponding to where the 
customer 1 0 is permissioned. In this example customer 1 0 has access to ECN 1 50 and ECN2 5 1 and 
5 NASDAQ 52. If, however, customer were only a member of ECN2 51 and NASDAQ, the CCS 100 
would not provide order book information from ECN 1 50, metric calculations based on information 
from ECN1 50, or execute any orders to ECN1 50. 

The customized order book is displayed on the customer's terminal 101 normally organized 
by security and price. This allows the customer 10 to compare the information from all of the 

10 ECNs 50 and 51 of which it is a member; NASDAQ's market makers 21 and 22: and ECN3 53 best 
bid an offer in a single display to simplify the decision process. Analytical calculations from this 
data may also be displayed and used to aid the trader in making buy/sell decisions. 

Fig. 3 is a diagrammatic representation of CCS in accordance with the present invention 
showing the interrelations of the various functions. The diagram of Fig. 3 corresponds to the system 

15 ofFig.2 withECNl 50,ECN2 51 and NASDAQ's 52 being directly connected to CCS 100. Asin 
Fig. 2, the customer 10 is a member of ECN1 50, ECN2 51 and a user of NASDAQ 52. 

Since the incoming streams of market information consisting of orders, executions and 
confirmations from participating ECNs and electronic exchanges are to share a common environment 
in the CCS 100, they must be converted to the same protocol. Accordingly, ECN1 50 and ECN2 5 1 

20 have their respective protocol converters 200 and 201 which converts them to a common protocol 
used in the CCS 100 and terminals 17-22 ("system protocol"). Similarly, NASDAQ 52 has a 
protocol converter 202. Protocol converter 200 to 202 not only convert data for display, but upon 
an order being placed, convert from the system protocol to the protocol necessary to enter or execute 
the order on the appropriate ECN or electronic exchange. 

25 The data from ECN1 50, after conversion by the protocol convener 200, is combined with 

the converted data from ECN2 5 1 in a data distribution server 203 . The data distribution server 203 
generates a consolidated order book containing all orders from all ECN members connected to the 
CCS. This information is organized by distribution server 203 first by security, then by price and 
then by information such as volume, time or other parameters as desired. The data distribution 

30 server 203 forwards to analytic engine 204 information which is available to the public such as trade 
date, volume data and inside market data to calculate overall market metrics such as historical 
liquidity and price volatility. Such metrics are distributed to all customers 10 through subscriber 



SUBSTITUTE SHEET (RULE 26) 



WO 00/63814 



PCT/US00/10803 



server 204 since they do not depend on proprietary data. Time can be saved through a common 
calculation using such publicly available information to perform calculations common to all 
customers. 

The data distribution server 203 transfers the combined ECN order book information and any 
relevant analytical data to the subscriber server 205 for ECN filtering, i.e.. subscriber server 205 
eliminates order and other information to which that customer is not entitled. 

The subscriber server 205 supplies the resulting consolidated order book to an analytical 
engine 206 which, depending on whether the customer 1 0 is or is not a user or market maker, may 
also receive converted NASDAQ data from protocol converter 202. The analytical engine 206 
reviews the information from the subscriber-filtered order book and provides metrics and analysis 
for customer 10. The metrics so calculated will be confined to analysis of the data available to the 
particular customer. Such metrics may include calculations such as price-weighted average volume 
and historical price spread and density metrics. While the calculations may be based, in part, on 
NASDAQ information the NASDAQ information is not integrated into the order book so as to not 
slow down the receipt of NASDAQ information to customer 10. 

The calculated metrics are sent by the analytic engine 206 to the subscriber server 205. The 
subscriber server 205 forwards the customized consolidated ECN order book and customer analytics 
to trading terminal 101 if the customer 10 is not a NASDAQ market maker or user (not shown). If, 
however, the customer is a NASDAQ market maker or user, the customer's NASDAQ information 
feed may also be operatively connected to terminal 101 though a NASDAQ protocol converter and 
integrator 207. Convener/integrator 207 converts NASDAQ information protocol to systems 
protocol and integrates the resulting data into the ECN order book information and supplies it to 
terminal 101 resulting in a consolidated display as seen in Fig. 5 on trading terminal 101. 
Consolidating the NASDAQ information at this point assures the customer that he/she is always 
receiving the most current NASDAQ data for display. While the final integration is shown as being 
performed in NASDAQ protocol converter and integrator 207, converter/integrator 207 may also be 
converted by terminal 101 itself. Finally, if the terminal 101 is not using system protocol for any 
reason, the order book information and analytics may be converted to the terminal's protocol by 
either the terminal itself or by a separate server (not shown). 

At trading terminal 1 0 1 , the customer may filter and/or customize the data displayed based 
on trading preferences. These features allow the customer to remove orders that are less desirable 
and view the data in a format optimized for their trading activity. As an example, a customer may 
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specify a minimum quantity for a bid or offer to be displayed. As another example, the customer 
may customize the display by specifying a minimum price granularity (the smallest allowable 
increment) for displaying bids or offers (i.e. such as 1/32 of a dollar), which will cause prices with 
greater granularity to be rounded as appropriate. 
5 When a customer 1 0 wishes to place an order, he/she may use trading terminal 101 to send 

the order to the order server 2 1 1 which may use information from the analytical engine 206 to 
determine when and where to place the order, based on parameters indicated by the customer. For 
example, the order server 211, using information from analytical engine 206, could break up a single 
order, routing it to more than one ECN and/or electronic exchange. 

10 Fig. 4 depicts a typical market data screen 250 of the present invention. Such screens can 

be customized as to data or order to conform to the customer's trading style. Here the customer 10 
has elected to receive only NASDAQ 52 data by failing to check ECN election box 251. Thus, 
screen 250 only displays NASDAQ level I & II information. The security under review is Dell 
Computer Corp. It was elected by inserting its ticker symbol DELL in space 252. NASDAQ Level I 

15 information 253 is displayed at the top of screen 250, including the last trade price 254, an arrow 
indicating the current movement of the highest bid 255, the net change 256 of the last trade price 
with respect to yesterday's closing price, the volume of the last trade 257, the high 258 and low 259 
trade prices for the day, and the total volume traded for the day 260. Each screen also contains bid 
261 and offer data 262. The bids 261 are sorted in descending order by price, and the offers 262 are 

20 sorted in ascending order by price. For each quote, the following information is displayed: volume 
in 100's of shares 265, the four-character identification of the market maker or ECN 266, and the 
price 267. A * character is used to show the most recently updated quote. The grayed entries 
indicate the highest bid 270, 271 and 272 of three ECNs Island (ISLD), Instinct (INC A) and Strike 
(STRK) and the lowest offer 273, 274 and 275 of Instinet, Island and Strike. Thus, the latest offer 

25 for Dell was made by the market maker SHWD, that is Sherwood Securities, which offered to sell 
1 000 shares at 39 7/1 6. Screen 250 shows no more than pricing information currently available from 
NASDAQ Level II service. 

Fig. 5 shows pricing data that would be available to a customer of the present invention. 
Here, space 251 has been checked on screen 280 and ECN information integrated into the display. 

30 Screen 280 shows not only NASDAQ Level II data but also the full order book for the following 
three ECNs: Instinet, Island and Strike. For these ECN's, there are multiple bids and offers available 
for DELL, as opposed to just the best bid and offer. For example. Island has outstanding five bids 
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281-285 in addition to its high bid 207, and three offers 286-288 in addition to its low offer 274, all 
at varying prices and quantities. Screen 280, thus, offers access to a greater amount of pricing 
information (thus greater liquidity), consolidated in one display. Thus, the entire order books of all 
ECN members and the market makers' bids and offers are consolidated into a single informative 
screen for any particular security. This additionally provides the customer with the ability to take 
advantage of price variations in a rapidly changing environment. 

Fig. 6 is a flow diagram showing how the consolidated order book is formed from the order 
books of each ECN on the system. ECN1 and ECN2 internally update their order books as orders 
are placed by their respective members. Simultaneously, the updated information is forwarded to 
the CCS 100 where the CCS 100 determines, for each update, what security is being updated by 
reviewing the ECN's stock symbol for the transaction 300. Once the security is determined, the 
CCS 100 decides whether the update is a new order or a change in an existing order 301 . 

If it is a new order, the CCS 100 adds to the master order book the new order and then sorts 
the order book by price and other factors for a given security 302 . If it is not a new order, the 
computer then determines whether it is a delete order 303. If it is a delete order, the computer 
removes the order from the master order book 304. If it is not a delete order, it updates the volume 
of the existing order in the master order book 305. Before the CCS 100 can distribute the updates 
to its customers 306, the CCS must determine which customers should receive the update, Le. 9 it 
determines whether the customer is a member of the ECN or a user of the electronic exchange 
supplying the information 308. 

Next, it determines whether the customer is configured to receive multiple orders per ECN 
in its terminal 309. A customer that normally receives data from exchanges like NASDAQ expects 
only a single bid or offer for a given quote source, such as a market maker or ECN. This type of 
customer may not be able to handle multiple bids and offers for a given ECN within its existing 
systems. If the customer can take multiple orders from a single source, the CCS 100 sends an 
appropriate order update 310. If not, the CCS 100 will take the sorted bids and offers of the ECN 
and convert them to individual quotes 311, each with their own unique identification based on the 
ECN ? s identification, such as ECN1 - 1 , ECN1 -2. In either case, the subscriber server 205 forwards 
the customized order book to each customer along with the relevant analytical data 3 1 0. The 
customer 10 has a direct feed from NASDAQ 52 and it is integrated with the ECNs order book by 
the terminal 101 as explained in the discussion of Fig.3 
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The customer 1 0 can enter orders on a buy order entry screen 650 as seen in Fig. 8 or a sell 
order entry screen 750 as seen in Fig. 9. As seen in Fig. 8, the buy order entry screen 650 has a space 
601 to allow entry of a stock or other symbol for selection of the security to be bought. In Fig, 8, 
DELL, the stock symbol for Dell Computer Corp., is displayed in space 601. The customer also 
5 specifies the number of shares it wishes to purchase at space 602 and the price at which he/she 
wishes to purchase at 603. If no price is indicated, this is a market order, that is the user is willing 
to buy the security at the best available price 

The customer 10 can then select routing information as to where the order should be placed 
by selection of the route 630. Only one route may be selected. If the purchase is to be made from 
10 NASDAQ, the customer clicks on the entry space 604 for NASDAQ's SelectNet network. 
Whereupon space 607 changes the label shown in Fig. 8 from "ECN" to "MMID" which stands for 
market maker identification. The drop-down list at space 607 contains the market makers or ECN's 
to which this order can be directed. The customer 10 then selects the market maker he/she wishes 
to preference, i.e., which market makers offer he will accept. If no market maker is selected, then 
15 the order is broadcast to all market makers. 

If the purchase is to be from a particular an ECN, the customer clicks at entry space 605. If 
the customer 1 0 wishes to place a bid or take offer from a particular ECN, he/she selects a particular 
ECN from the drop down list 607. Drop down list 607 will only display the ECNs which the 
customer is a member. 

20 If from the entire CCS order book is selected by clicking at entry space 606 which is 

indicated by the trademark ColorBook™ for the system of the present invention, then the CCS 100 
will determine the best actual route for the order, including breaking the order up into multiple sub- 
orders which are routed separately. 

The type of transaction is selected at space 608. Standard types of orders are market and limit 

25 orders. A market order is an order to buy at the best price available. A limit order indicates that the 
entered price is the maximum price that the user is willing to pay. A market order will normally take 
the current best offer, whereas a limit order will usually have a price lower than the current best 
offer, and will cause a bid to be posted. If the customer 1 0 wishes to select a certain metric or event 
trigger condition supplied by the analytic engines 204 and 206 to determine when and how the buy 

30 order should be placed, he/she routes the order through the complete order book (selects space 606) 
and selects "Advanced" as the type from the drop down list 608. Additional option such as shown 
in Fig. 9 for sell orders are then displayed. The discussion of these features with regard to Fig. 8 are 
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also applicable here. Additional types of orders may be available, and if so. will be displayed at drop 
down list 608, such as hidden limits. 

The customer 10 may also set the duration that the order will remain open at drop down 
list 609. It will only come into play if the order does not result in an execution. The durations 
5 available will depend on the route chosen for the order, and can be a fixed amount of time, or be 
"good until canceled." 

Finally, the customer 1 0 may give certain special instructions as listed in the instruction drop- 
down list 610, such as "all or none M , "block size", or "minimum quantity." The instructions 
available will depend on the route chosen for the order. 

10 The customer 10 can submit 61 1 or cancel the transaction 612. 

Fig. 9 depicts the sell order entry screen 750. In this case, the user is interested in selling 
securities, and can either post an offer or hit an existing bid. The fields available on this screen are 
the same as those available in the buy entry order screen 650. The stock symbol of the security to 
be sold is entered at space 701, the amount of the securities to be sold is entered at space 702, the 

15 limit price, if any, at space 703 . The route is selected at 704, 705 and 706 as in the buy order entry 
604, 605 and 606. As is the case with drop down list 607, drop down list 707 will display lists for 
either ECN selection or a market maker selection depending on the route selected by the 
customer 1 0. 

The type of order is selected at drop list 708 similar to the drop list 608. Standard order types ^ 
20 are "market order", "limit order' or "hidden limit order." As with bids, other types of orders are 
possible, and the CCS will expose the appropriate order types on the drop down list 708 based on 
the route selected. As with the screen of Fig. 7, if the customer 10 wishes to use metrics or events 
to determine how and when to sell, he/she selects the fiill order book route at space 706 and 
advanced from the drop down list 708. In this case, the user has the option of specifying an order 
25 that will only be entered based on a triggering condition. 

The triggering condition can either be a metric calculation selected by space 711 or the 
occurrence of an event selected by space 712. Metric triggering conditions can be instructions that 
the order be placed when a specified expression involving a real-time data metric is true. The 
customer can select the metric value from drop down list 713, the operator from drop down list 71 4, 
30 and the trigger value in space 715. If the metric option is selected, the event dialog 71 2 and 71 6 will 
be greyed. 
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The triggering condition can be an event upon the occurrence of which the order is placed. 
In such case, the customer chooses the event from drop down list 716. Triggering event can be 
events such as "locked market", "new high" or "new low. Other triggers can be programmed.. The 
user can specify the price to use for entering the order when the triggering condition occurs at spaces 
5 717-719. An absolute price can be specified, or the price can be specified based on the best bid or 
best offer at the time. In Fig. 9, the best bid price has been selected as the order price on the 
occurrence of the triggering event from the drop list 717. Similarly, the margin above or below the 
best bid price can be set at drop list 718 and the amount over or below the best price is entered 
space 719. 

10 The duration of the offer to sell is set at 709 and the customer can add instructions at 710 

such as "all or none", "block size," or "minimum quantity." For example, Fig. 9 shows that all or 
none of the shares are to be sold. Upon filling out all relevant information, the customer 1 0 can then 
cancel or submit the transaction at 720 and 72 1 , respectively. 

Fig. 7 is a flow diagram of the process for placing orders through the CCS 100. Once the 

15 order has been entered through either the dialog box of Figs. 8 or 9, the CCS 1 00 determines if there 
are any special conditions as set from the advanced portion of the dialog box 7 1 1 through 71 9 or the 
equivalent for the buy order entry 401. If there are special conditions , the order server uses the 
analytical engine to determine where and when to place the order based on these conditions 402. If 
there are no special conditions or the analytical engine has determined the order details and it is time 

20 to so place the order, the CCS 100 determines where the order should be routed 403. If it is 
destination specified, the order is directly routed to its selected destination 404. 

If there is no destination specified, then the CCS determines whether it is a market order or 
a limit order 405. If it is a limit order, analytic engine 206 is used to determine the best destination, 
taking into account only those ECNs and electronic exchanges of which customer 10 is a 

25 member 406. The CCS 100 then routes the order to the appropriate destination 404. 

If it is a market order, that is an order to buy or sell at market prices, then the CCS 100 
determines the market maker or ECN at the best price 420 and routes the order to the market maker 
or ECN member 407. If this does not fully satisfy the quantity of the customer s order 408, the next 
ECN or market maker at the best price is selected. This process continues until the entire order has 

JO been satisfied. After an order has been sent to its destination, the CCS awaits for return order status 
message from the destination 409. Upon receipt of a response from the destination, it determines 
whether the order was executed or not 410. If executed, it sends an execution message 41 1 to the 
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customer 10 and determines if there is any quantity remaining in the order which must be satisfied 
4 1 2. If there are other orders remaining from a split order, the CCS again awaits the order status for 
the remaining orders placed 409. If the execution was denied, in whole or in part, because the stock 
had already been sold or the bid or offer withdrawn, the CCS sends a rejection or cancel message 413 
to customer 10. If, however, it is a market order, the order may be re-routed to 420 for further 
selection to determine the next ECN or market makers at the best price. After all the orders are 
executed or canceled, the CCS is finished with the order. 

It is understood that the present embodiment described above is to be considered as 
illustrative and not restrictive. It will be obvious to those skilled in the art to make various changes, 
alterations and modifications to the invention described herein. To the extent that these variations, 
modifications and alterations depart from the scope and spirit of the appended claims, they are 
intended to be encompassed therein. 
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1- A financial data processing system for securities or commodities for traders which 
integrates order information from two or more alternate trading systems; 

data communication means to receive information from each participating alternate trading 
system to allow receipt of their order information; 

converter means for convening the protocol of each such data communication means to a 
common system protocol; 

integration means for combining the order information from each alternative trading system 
data communications means into a single order book; 

means for distributing the resulting combined order book to traders; and 

display means for displaying said order book to traders. 

2. The financial data processing system of claim 1 wherein there are means for filtering 
the information to eliminate any information from the data distributed to a trader which the trader 
does not have the right to receive. 

3 . The financial data processing system in accordance with claim 1 wherein participating 
electronic exchanges' order information is integrated with the order information of the alternative 
trading systems including: 

data communications means to receive information from each participating electronic 
exchange to allow receipt of their order information; 

converter means for converting the protocol of each data stream from an electronic exchange 
to the common system protocol; and 

integration means to integrate the order information from the alternative trading system with 
the order information from one or more electronic exchanges. 

4. The financial data processing system of claim 3 wherein there are means for allowing 
traders to place orders, hit bids, take offers and receive confirmation of executions. 
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5. The financial data processing system of claim 4 wherein analysis means reviews the 
information received from the alternative trading systems and the electronic exchanges and forwards 
to the trader information to aid in the placing of bids and offers. 

6. The financial data processing system of claim 4 wherein the analysis means reviews 
the information received from the alternative trading systems and electronic exchanges and where 
the analysis means aids the CCS in the placing of orders. 

7. The financial data processing system of claim 3 where there are means for filtering 
out order book information by parameters selected by the trader. 

8. The financial data processing system of claim 4 wherein the means for allowing 
traders to place orders, hit bids, take offers and receive confirmation of execution, takes advantage 
of all the special order entry features of each participating alternate trading system and electronic 
exchange. 

9. The financial data processing system of claim 1 wherein there is sorting means which 
organizes the order book information by security, by bid . or sale and then by price, volume or other 
variables as selected by the trader. 

10. A data processing method for providing trading information to traders in a security 
or commodity from one or more alternative trading systems, comprising the steps of: 

receiving order information from each participating alternative trading system; 
converting the information to a common protocol; 

integrating the order information from each alternative trading system into a single order 
book; 

distributing the combined order book; 

displaying said combined order book to the traders. 

1 1. The method of claim 1 0 wherein the combined information is filtered for each trader 
to eliminate information which the trader does not have the right to receive. 
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12. The method of claim 1 0 wherein the order book of the alternative trading systems is 
integrated with information from one or more electronic exchanges. 

13. The method of claim 12 wherein the information received from an alternative trading 
system and the electronic exchanges are analyzed and the analysis information is used to aid traders 
in placing of bids and offers. 

14. The method of claim 1 3 wherein the analysis information is supplied to the trader to 
aid in placing orders. 

15. The method of claim 1 4 wherein the analysis information automatically controls the 
placing of orders. 

16. The method of claim 12 where the order book information is filtered by parameters 
selected by the trader. 

17. The method of claim 1 4 wherein the trader places orders, hits bids, takes offers and 
receives confirmation of execution through a single application using a single terminal. 

1 8. The method of claim 1 7, where the trader may take advantage of all the special order 
entry features of each participating alternate trading system and electronic exchange. 

19. The method of claim 12 where the information is integrated by securities, bids and 
offers and then sorted by price. 
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Fig. 6 




51 



ECN 1 
Order Book 
Updates 




ECN 2 
Order Book 
Updates 



300 



Determine stock 
symbol referred 
to by update 




301 



303 



305 



rNo- 





Yes- 



-Yes-i 



304 



302 



Update volume of 
existing order in 
master order book 



Remove order from 
master order book 




Add to master order book. 
Sort by price and time and 
other factors 



Distribute updates 
to customers 



312 




Done 




306 



No 



308 




311 



Yes 



30! 



310 



Send an update for each 
changed quote level up to 
the configured depth 



Does customer 
support multiple orders 
per ECN? 



Yes> 



Send appropriate order 
update (add, modify, 
delete) 



SUBSTITUTE SHEET (RULE 26) 



WO 00/63814 PCI7US00/1O803 

6/7 



No 



420 




402 



Yes 



Use Analytical Engine and 

execution algorithms to 
determine order details and 
when to place 



J 



Limit Order 



Market order 



Determine next 
ECN or market 
maker at best price 



i 



406 



Yes 



Use Analytical Engine to 
determine best destination 



Route order to 
market maker or 
ECN 



407 



404 




Route order to 
destination 



■Yes 



409 



Await order status 



r-No- 



413 




Yes 



Yes- 



410 



1 



411 



Send execution message 
to customer 



Send reject or 
cancel message 
to customer 





SUBSTITUTE SHEET (RULE 26) 



WO 00/63814 



7/7 



PCT/US00/10803 



65 



604 
605 



60.1 



|B Order Entry 



BUY 



Symbol I DELL I Size: 1 5000 




rRoute 

SelecNet 

-©ECN 
QplorBook 




ECN: ISLD 



Cancel 




ECN: I Limit 

Duration: 1 3 minutes 
Instructions: I (None) 



FIG. 8 



750 



70.1 






□ Order Ent 




702 




Symbol I DELL' I Size: 1 3500 I Price: 



rRoute 



SelecNet 

■€>£CN 
ColorBook 



MMID: 



Type: I Advanced 




Duration: I Day Order 



Instructions: I All or None 
pOrder Trigger Conditions 



Metric I Price-weighted Avg. VolumePl |> 1 0-8 - 



Event Locked Market 



Order Price: Best 6id 




Cancel . 
/ 



Submit 



720 



721 



-710 

-713 
714 
715 

716 



FIG. 9 



SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



International application N«i. 
PCT/USOO/ 10803 



A. CLASSIFICATION OK SUMKCT MA I I KU 

IPC(7) :G06F 17/60 

US CL : 705/35, 36, 37, 39 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARC HED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 705/35, 36. 37. 39 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practicable, search terms used) 
WEST 2.0, CAS ON LINE. DIALOG 



C. DOCUMENTS CONSIDKRKII TO UK RELEVANT 



Category* 



A,P 



A.P 



Citation of document, with indication, where appropriate, of the relevant jiassagcs Relevant to ek 



US 4,674,044 A (KALMUS et al) 16 June 1997, see entire 
document. 

US 6,029,146 A (HAWKINS et al) 22 February 2000, see entire 
document, 

US 5,497,317 A (HAWKINS et al) 05 March 1996, see entire 
document. 

US 5,924,082 A (SILVERMAN et al) 13 July 1999, see entire 
document. 



Q Further documents ajc listed in the continuation of Box C. Q See patent family annex. 



laim No. 



1-19 



1-19 



1-19 



1-19 



"A* 

"E" 
"L* 

"O" 
-p. 



Special categories of cited itociiincntv 

ilocunicm ite-lmiug the ^nei.il Male of the :irt which i> not coitti.Icivl 
io be of particular relevance 

earlier document puhlixhetl on 01 stl'icr the intcnuiiion.il filmy o\ne 

document uhicli may throw 0oithi* ul , priority claitm»i or winch i> 
cite J to eiiabliih the publication <Utc of another citation or oihei 
fcpccial reason (nx specified) 

document referring Iti un oral ttisrlii«iiu\ use. e\hihitt<»n ,.i oihei 
m cutis 

document puhlished prior to the international filinn d;ne Un later than 
the priority dale claimed 



l.iict «k«v*iimtriit (HiMistii-tl alter the inieriinhon<tl fihini dale or priority 
date and it. ti in vfiillict wild the application hut cited to understand 
1 1 iv pnncipk- nr theoiy tni'k'ilvuii: the invention 

• locunieui of particiil.11 relevance, the claimed inveiunm c:iiinoi he 
tuMMili'H-d novel i:iiiihii t»e conxdcicd to involve ;m no ctifiw step 
when the <h*cuineiii is taken alone 

document of particular relevance: the chinned invention cannot be 
iniist.Ieiv.l i.i iti\nl\e an inventive step when the document i> 
cotuhincd with one or mote other such document*. ..rich euinl»tiMtiou 
lieuti: i'l*v i«»u> to a pcivou skilled in the art 

doetiuictti iik'iiiIk-i of (he *;nue patent fjinily 



Date of the actual completion of the international search 
03 JULY 2000 



Name and mailing address of the ISA/US 
Commissioner of Patents and Trademarks 
Box PCT 

Washington. I.).C\ 202.1 1 
Facsimile No. (703) 305-3230 



Form PCT/ISA/2I0 (second sheet) (July 1998)* 



Date of inaiiiny. of the international search report 

24 AUG 2000 



Authorized officer 

ALLEN MAC0ON 
Telephone No. (703) 305/708 




